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(54) ANTIFUSE ELEMENT AND FABRICATION THEREOF 

(57)Abstract: 

PURPOSE: To suppress lowering of the wiring field and 
integration as well as increase of cost by performing 
perfect planarization prior to formation of a first wiring 
layer and forming an intermetallic antifuse by self- 
aligned technology. 

CONSTITUTION: An Al layer 3 and a Ti/TiN layer 4 are 
formed by sputtering on a sufficiently planar silicon 
insulation film 2 deposited on a semiconductor substrate 
1. The laminate 3. 4 of AI/Ti/TiN is then patterned to 
form a first wiring layer 5. Subsequently, an insulation 
film 6 is deposited and then abraded until the surface of 
Ti/Tin laminate 4 of the first wiring layer 5 is exposed 
thus obtaining a structure where the first wiring layer 5 
is embedded in the insulation film 6. Thereafter silicon 
nitride 7 is deposited followed by sputtering of a TiN 
layer 8 and an Al layer 9. The laminate 7, 8, 9 is then 
patterned to be perpendicular to the first wiring layer 5 
thus forming a second wiring layer 10. Finally, a 
passivation film 1 1 is deposited thus forming an antifuse 
at the intersection of first and second wiring layers 5, 10 while being self- aligned. 
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1 

m&T>^ y * -x*6i»K±{c?^fiSs ntcm 2 <ommm 

S5IBII 1 CJ'II^ 2 ©«IS)gcr>3fiS^K T >^ 7 * - 

j!iU^<D®*j«MtBi*K:a«e>ii*ti-c. jMum^ 

itrier > 9^ 7 * -x«e«tiii±K0 2 ©«Sb® ^rj^fisr § 
frian 1 SCJf» 2 ©«SiB®3^^«:7 >g=- 7 » - x^* 

•fe;U7r7-^>«:J;«3}^*i£-riCiSr«Fai^4r>^ 30 

7a-x«T©$iji:^ffi. 

Stria® 1 osffi®©±ffl4gt»¥ffl«:T>9^7 * -xtt 

WIS® 1 &C>-»2©«SH©3!E^{cr >5^7 :x-Xa5-fe 
Jl<'777'^>«:J:0*©@l«s8^i«K:»SiaiS<tOT 40 

Bmn c i *wa t r >^ 7 » -xsR^ses:^ 
(Bft^s ] m&m 1 ©sss«j^(iS^^x@{c4si,> 
©ss)B©±a&irfa^iSiii3-ffiK:jgis^^ c <l * 

[ii^e ] ^nm 1 ©s@s«]g^-r sx^itiisu 
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3 $fctt4 {cgets©r >?^7 »-X5R^©Wii:&ffi. 

[0 00 1 3 

-x3R^©«3tsw5-e©«JS:^i*tcMr4. 

[0002} 

[fie«©«JB3 jSKJ. ttSSnTI,>4*«{*$6iE©-o 

-c4>ar>9^7a-x^^iB. -ssticv}mw&t.cn\^> 

(0 00 3] C0>^'>rj:r>9-y^-^m^itMUEP 
ROM (Electrical lyProgr a mm a 
ble ROM) ■^❖•-hTU-/©— «C*SFPGA 

(Field Programmable Gate 
Ar ray) {CfiSffiSnS, 

[0 00 4] »»» r>9=-7*-X*^3:2-3©SUi&:S 

MBismicm^itii) i*t©mfis<!:-e©ra«c»A3nfci^ 

[000 5] C©r>^7*-X3R^Sr^|?R{C±j^®E 

PR0M-?»FPGA«:fflt,>-5Ja^. iaiaafia2{C7nT 

J:5{C. Sl>{Cit3JE-r-SiB|gL 1 . L2*fc«Sl. G 
1. S2. G2iDl. D2. D 3ia«:ffi5&©T>5=^7 
»-XjR^A*fc»Al 1-^Al 3. A2 1~A2 3*i 

V h y y d^x^tciaasti?.. 

[0 00 6] S£-3t. 7>^7*-X3R^'WSF^Mta. 

i9<i:t»5Ji5-riHlSSU -fr-? htCKST -5. WJ:©Ci*^ 
6. r>^7*-X3R^F-©«Ftt<»:Lr«. T-oy^AM 
©$S**+»K:/^$^»ci. 7"nii'9Aa©JS*n: (:i-> 

[0007] iC6-C, T>^7a-X^^=-ily-C«. 

3«a^*)5e«ffi*m. ss«««m©ffl*^*>-tt©«>©A< 
jfcTSPasirsfc©. (2) iSiaa#>ji^y3>'&T 

S?««i£^'&«>©. (3) 1^1 A 1£SU:*}±JB«:^^ 
Sia. A 1 . T i N. T i W, M ofl!i©^R*TS5fllffi 

[0008] c©^^. (1). (2) ©«>©ia. -fia 

(C. T>^7a-XK%»aT«Sr6C<i:*5-C#<S© 

r. T>^7a-x©©^3efi©^r«n-rt»4s6i. 

[000 9] — ( 3 ) ©4©tt. :l->StS**5+Q 
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[0010] WF. cn$-c«:^6nt:(,>.5jft-:>*50^ 

ffit^rSiqa-rS. l2|3«FPGA<Cfiefll3n-5^iam 
5 . 1 9 6. 7 2 4-f > . -eCDrtSttetTCDjlO-C* 
1 0 0 1 1 ] 5fer. 3>S« 1 0 0±«C)1»<DCM 

118. 11 9sc>*3>3f5' h*-ju*j^fi£r-6. -e© 

Al^&600nm«^X-'<»a^b. fflWOUVi'^ 
^^Si K5-/Xy^>4/*ffiV»rjeiA lBE»Jil 2 

C 0 0 1 2 ) §itr«5(,»-r. ltei»K4iiSL', m-^<DU*J 

1 3 2 im^i. '^i^-c. £:©aiai«a»is i a 2±{c 

TiW42 0 0nm(i^;^-'<"<'5»l/. T>?-:7a.-XJ^ 

^f^JAccsr 1 A 1 fssm 1 2 4 ^¥ff ^<coi4X(c^^ 

(00 13] »»S4 0*3 0 0nmK<!f« 

7*-X>y^T44a. 4 4baiyfaiS'y-f ri 98 
a. 1 SSb^rJ^fiR-rS. 

[0 0 1 4] ceot^. 1 6 0nm©T*;l'7TXV;3 
>4 6SrPECVDS*fflC»rf=;J<i>"^ hOv r>9^7 
»-X'y^T44a. 4 4 b±{C©*«SJ:'>«C''<i^- 
[0 0 1 5] ^ItiKl'^r. 20 0nm©S iK{tJI«« 
mi/. R I El*€:ffl«,>-CX-yg=->i'*tf-3-cr>^7A 
-X'if^r44a. 4 4b©Bim«CX'^--t>-6 6. 6 8 

(ooi6]<^«:. a^©'j -/^ixv^>y 

1 A llBifiHl 24«:jfi^5'y^r200a. 200b 

[0017liS5. -y^raOOa. 200bt'y^Tl 
gSa. ig8b(C<J:r>-r. l^lAlgB»JB12 4<!:T 
iWTa5aiei2|g3 8i*l®tS3nSCi{C*S, 
X. 'y-<r200a. 200b}g*iJEa. 200nm©T 
iWH7 0<!:8 0 0nm©A ie7 2«:;=^''<'?*L/. M 

[00 18] C©J:!>«:U-C^K^Mr>?^7a-X 
%^««>-:>FPGA«l^-r«. BI4»^BQSEmr> 

9^7:x-XjR^^<DffiOfie3^-C*r)r (^KilBl-aiGB 
AIS!K:«tS1$ffi^5 - 1 9 0 9 4 9#> . -tCWSiSiU 

[0019] ffe-r. y 3 y&m i ±(cii«©CMO 

Sr^o-b::^*ffli»r 4 3. @ni»!^4 

4. 4 5«r3gfiS-r*. *oa. Ti/TiNH4 6€:2 
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0/7 0nmX-'-!v jrL.. 36«:-t©±«:A 1®3 24 
80 0 nmai'X^\'t; 5fU. S^JCSfc, Ti/TiN 
®4 7 42 0/7 0nmXK-,dfr5Ci«:J:»). Ti 
/T iN/Al/Ti/TiNaJli* (4 6. 3 2. 4 
7) *JBl5ET-2>, 

[0020] cmmnO'JVi/'yy ^^tRl Effi* 
ffl(,iTSrii3SJa (4 8. 3 2. 47) ^mm-^. 
fSJ, r>5^7*-X3R^*JJgJ«Sn*««{Clf^t>r. c 
®S®<*WT > ^ 7 -XTSBSSi !&: S . 
10 [ 0 0 2 1 ] ;^Cl>"C. 4 0 0nm»£©S i O. *fe»fig 

3 4*PECVDr^L.. r>^7A-X«igJ±©S 
iO, iteiS®3 4*jl;i:©';yi'77-f?S<bR I ECCJ: 

^^a-x-y^T) i:m&-ri>, 

[0 0 2 2] 5l*ttl/>t:, 7'-5XvCVDffi{Cj:f)S i 
NB2 0*2 0nm«<!:'^aL'. ?6K:-€-©±«cT i N 
Ja4 841 OOnmgK^^/^i'i'rS. L'Jip.Smcc. ji 
«©55ffi*ffl<«»T:. S i NJ82 OaVT i N®4 8A1T 
> 5P 7 a - X«i^©*& {c^* J; ^) 3^ > i^-r ■2> . 
20 [0023] »Cl->-C. mtf T EOS K< kK^itS L. . 

m4 9i:^^i>y \--r?>, -tbr. T>5^7 *-Xgl5ii 
l>ri8?l«4 0*3g/ig^S. 

[0 02 4] ■€-©S. A lT©-''«yT^^?;l'-C*ST i 
/T i NJB3 8Sr2 0/7 0 0nmgax/N"c/:S?l/> $ 
^{C-<£-©±«cM2A liE»®4 l^^^/^-j'f-rS. cn 

«a»©5^^£4ffl^»■c^^• > l/T» 2 iSBi® it r 

•S. Se>{C-''5yi^-^-J-'3>XiS*S"CFPGAA«-C* 

30 

[0025] 

[«BJ*iW9iLJ:^<t-rSKS] l,tfthtiilfih. «±«: 
jis(:r ^0 3 (c^ t/iltll 1 ©tie^fi^ic J: i^jgi&ffius 

(1 ) r>^7a-X)Sr*sr*Ji'7y;3;ix'y 

4 63ftJ|a?L8P©X5»t?tc#*ac>tcii^rsJ:^tc. X'^ 
-1^6 6. 6 8 *JgJ5RT*f£MS****©-C. r>^7* 

>-x>y^ r»x^--y^/cW:;^* <pa?LL/%wn««c6 

40 ^. 

[0026] (2)iiiiieeuB. iir2ie!eua©fffl»:T i 

WT8e®eiE«3 8?rtS;We©-C. 'bt/. /aP4i|SiSM* 

a^cMO sf'>'<-v X ipictcf 1 ge^n 

^ T i wT8iis«iefiua©Jsnm»^ < ^ o . ^#© 

[0 0 2 7] -rj&ctefe. a»©ui>:^ hx^^'t-yi'ai 
T?«^tt«:|(SW3W* D . i: ©*il!|$i* 5 . 19 6. 7 
2 4-^«Cni*4a&4»Jfi*«l->A:18^. y>^7*"XS|5 
so ©miA IKSUai 24/TiWTBP9BeKi»3 8IHI© 
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[002 8] tfc. mi A liBSUBl 2 4iTiWTSP 

mm&m 3 s (DBiH«ftiKjaj9«MiircMo soie 1 is 

KtJFPGA (T>?^7»-XgiJ) oiniBes/ie2 
[0 02 9] ^lI3^/»2i2)»JiM©'i/-f 

[0030]$ 6tC»i. C®«JS-C»^iBBSJ^fiSffi 
sr. tf-5'::<i»3«tacmBir.S7'D-b;^»©«J!in(CJ: 

coo3n*yt. m4iC7riVfcm2<owmK.^^m 

l,>©-C. ±12 (2) ©W®*lHli8-rSC<b*i-C*-5. 
[003 2] L/JtPL/***?). r>^7a-X*JgfiE-rS 

©t?> IS 1 BIKiM?LS|!5 ©^tSRCPT i NJB4 8 i -J^ 

^r4o©sfe?S4m?£wntfa6r. ser>T. a^jco 

[0 0331 SSfc. C©»^fcv>^i7 2«(*9*»*, » 

[0 034] se3ft©r>^7*-xaiJ(jji^cM 
o s <oiS»;u-;i/J: 0 A/->ju-rEiW*j^«i/ ttt^ti 

9^7 * -XjR^»vx i'if K J: 5 3^0 •te;^ a X h 
C 0 0 3 5 ] S6r>-C. J«J:<DJ:^{C0rfie*©^jai3i» 

[ 0 0 3 6 ] -^C-r, 3|C«W«. JJLhOJ: 5 fe^fCffi* 

T. ax n«%T:*sygw»sii.n:^«iB«rar>^7 

*-xsc;3fesiaiifflT>5^:7 :x-xs:iii»/^ffliiss 

[003 7] 
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6 

ffljftifnfflteays t^-m%:^^'r i ©m®f t . m 

*-Xitea^l8i. |tier>^7*-X*&8^li±{cj^)tRS 

n:tem2©««ii86'&AiiL'. fri8i?mi:^^2©%@ 
( 0 0 3 8 ] *yc. ^Bmic^it. ^mwm^±icm 

SffiJi i . fllriEm 1 ©«fiBiS<D±®*$tf jpffitc^/s 3 
n/cr>5^7 3.-Xffli»Mi. I5rgsr>9^7*-xtfii» 

2 ©SSJiOjCS^tCT >^ 7 J. - Xgp* 42-»U 7 T ^ 
^ >«: J: 0 ffi©lH]IS^^i#*K:maisI^b U-r J^sR-r S 

{0 03 9} ifc. *»M«:J:5i. i|^i*«g±K. 

±SJjai-©ffi3W«sK®m'«:tt«>ii*nr. M-o. ±mtfi 
mim»mi^m-'m'S:jf^0im>m i ©sss^^^-r ^ 

a-Xij&^BiijgfiE-r-sxsi, StriaT>?7*-x«ft 

4SlgU:K:|»2©«ffiJa'&^^r^J^^«A«llL'. ouid 
» 1 SCJf» 2 ©«ffiB©3!£j^{cr > 9^ V a - X«I5*42 ;l/ 

7 r ^ >{c4: »3 j^jj£-r s c «b ^il^ati-rsr V 
-x«^^©ijjt5^*saet 3 n 5, 

[0 0401 Sfe. 2t:«i!8K:a:^t^iaw*««Lh«:. J: 
®feli1-©B3&^itei^4't<:ia«i>ji$ii-c. flo. ±ffii*ii|{/ 

Si . ifrian i <ommm<D±mitsts¥micT>^y ^ 
-Xi»»K%^SEr*xsi. B(rKr>^7a-x*fiiS 
m±icw2<Disms'&^Stmxmt^M:^b. mam 

1 2 ©SffiH©3ij^tcr > 9^ 7 » - XSB-fe JU7 r 

■r s c i ««F«ir >9^7 » -xjR^©aKi:^*« 

[0 04 1] tfc. 3tc#HI|(cJ:«&. «(^1©€I@)3 

A^^^MC'-riirisii 1 ©Ma©±M«fr§Bi^^iis{ 
[0 04 2] 3?>{c, mimi<Dmm 

[00431 

y 9 J^a :Chemical Mechan 
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i c a 1 Polish: CMP) tftit. m«>)2>^Wi 
< C i < . i^iK<DS/^ 1 / s -CR-^-^y^ J7 1 tfctfcig 
CO 044 ] 

[ 0 0 4 5 ] S5 ( a ) (Cn^f J: ^K, ^J^a^^S 1 ± 

34eooo:i->i';^ha-AK<!r;^-'-j9ifl/, gi&jfe 

A 1 fc a i'RjJibffiSofffejS-rs CM P o;^ h f 
m<DWS^m. m«Ti/Ti NSJS4?&2 0 0/7 

0 0 y;^ h P- ASi';^>'< y ifti>. 

[0 048] C©A l /T i /T i NS1»3 . 

[0 04 7] C®A I/T i/T i N^3, 4 

«r>^7 a-XJ^J5S^l«-C»T>?^7a-XS|l©Tai5 
«fii%3K*a4CAlCft«. m«TEOS»ffc 
)e«:f^3nS«B!»JB6*8 0 0 0*>i';^ hn-A« 

[0 04 8] C©itei|»ig6 4-ir5y7Jl'J<*:::-«JVjpy 5» 
: Ch em i c a 1 Mechanical Po 

1 i sh (CMP) ;^*«u-CW©"rS. CCt?. 01 

iasjiscDT i/T i Naji4©^H*jais*ref0* 

tf^CitcJ:?). H5 <b) {C5%^J:5«:. Tffi**! 
iBiUJl 5 6 * tcSdbii* n/c«Jt fc * , 

[00491 C©a. 05 <c) tC^-rJ:5(CT>9^7 
m«5^';=i>S<klfi7*PECVD;S-C2 

i'Jl'JB-Ci-ST i NS8% 1 0 0 O^i'i';^ ha-AS 
36{C«. AlJH9*2 0 0 0*>y5^Ha-AS 

[ 0 0 5 0 ] COt^ 3 >S[{kK/T i N/A 1 

7. 8. g^ji^co'Jve/^^^^ffijSrfflt^-cusJ^^h* 
T'y^i'iL/. R I Ex-^5^>e^«tf-3r»lESJa5i 

•rs. 

[0 05 1] c©»2i2eai o»r>9^:7*-xffl© 
> i<sm) Ki i^&f'jjii^f h-r*. «±®j:^«:mi 

EfilBS <i:»2^e 1 0©3!j;^«:-bJWvr^>-Y>rT 
[0 05 2]^^. 135 (b) <;Q«»i%SI%T-&(D(C. 
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^^*^[aK (LSI) Kffllr»6n^fcl»-&©W«:nx 

■r. 

[0 05 3]ia8 (a) KtSs mKPSJ^y=»>s«t 

1 A J:fcaS©CMO S :/D-fe;^ «:fflt,>T: N - JU 2 
A. P-'?a:;l'3AaOf3R^^lBffl7 ^-;uH»{l:ag4 
A, 7 ^ KSIEE«±© I / K 

I / 1 . ^^•>9^XJ^-K»±© I / 1 . y-h 

©{tigs ARO^y- MiS56 AOJ^fiS. teftftJl? AJfJfiS 
10 h7>yxif*4}|5sS3ii. 36(CCVD-Si0 

, i B P S G*ffil»fclilB»SI»JK 8 A (Oimimi U 

[0 05 4] Cn{C§|tf«8l,*-C. m«±3£©CMPa; 

%m»rBiffliiasBi8A*5S4t«:^^b-rs. -xt^-c. 

[0 05 5] C©«. Hlffl«eiglS8A±(CA ISQA* 
60 0 0:^•>d'X^^>-A{3^^f>^^^•y5'l'. §l#^l^r 
A 1 bU'^ ifm±mR^k3&-r?>CMP<0:^ h •:> ^<m<D 
20 mm^. m«Ti/TiNaBl 0A*200/7 

0 0 :t>ify^ h a-AB<!r;^/<i» df-r-S. 

[0 05 6] >^t»-C. C®A l/Ti/T i NWJa9 
A. 1 OA«aS©'; V^^^^a^MC^TUS^;^ h«: 

I/. »liB^l lA^J^EET^., 
[0 05 7] tfc. C©A 1/T i/T i N!ili9A. 

1 0 A »T > ^ 7 » - x^fi)i«aiS-r WT > ^ 7 - xge 

©TSUmffi^^ft-SCiKJaS. ^-Wfiv «»<l;?.«TEO 
SK{fcliS«:R^SnS^Jgil 2A^r8 0 0 0^^>^^^ 

30 hu-Mimmn me (b) ) . 

[0058} C©«St»jBl 2 A^CMP^^ffil^r^F^ 
■rS, CC-r. SI1I5SB1 1 A©T i/T i NS® 1 
0A©^a*Jffi-5*-CW^*if^C<!:tCj:l3. 07 

(a ) KS^-r J: 5{c, Ta*» 1 wsmm 1 1 A*s»i»B[ 

[0 0 5 9] C©a, r>?-7a-XJg. MiL{ii"J=i 
>S.iiMl 3A«PECVDj*-C2 0 0:i->i';^ hn- 
Aa^iiSL. ?l#iKt>T/^••;ry:5^^^®■C^b-ST i N 
SI 4A«rl 0 00*>i^;^ha-AgS. 
40 A IIBI 5A%2 0 0 OsT^i'X hn-AgS;^-''?-? 4» 

■r-5. 

[0 060] c©i^ u zi-^mtmyT i n/a i lan i 

3 A. 14 A. 1 5A4a«©y yi'-?^ ^ft4fflC>T 

[0 06 1 ] C©T>?-7*-XEiK® 1 6 ABT>-7- 
7a-Xfi5©±aisa4**a-SC i{C<c-S. c:©J:^w: 
so ieii£e(a6A&02i^JBi 1 A©5^«c-&;P7r7 
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[0 06 2] 5l#ieitr>t:. m«TEOSK{b]@[«cKa 

§n-2.«S»®l 7A41 200 03f->i';^hP-AS£ 

iiar*. c©iia»K 1 7 AtcSETb. m«us?;^(-3: 

*-;?lBSB I 8 A±«:ttij^)6 0 0 0 =J->e':x h a- 

ffi;tSt®«J|l<D»liBI8JBl lA±(Cl3:*f)8 0 
oo*>i/^^ ^o-A3»5i:5«:¥«^t*^f^ (07 
(b) ) . 

to 06 3 ] CC-C*>±j^®CMP^4«t,»-Cfc 10 

1 1 AiOSfSeo&StC-y^rJL^M^L^i. 
[0064] Al«18A48000:i-> 

•j-CHEEiaS 1 8 A*?&fi£-r.S. 
C 0 0 6 5 1 a«©/<y i'-^-J^a >« 1 9 A© 

[0 06 6] L*»t>. r>?-7a.-xap}*-fe;U7r5^ 

m 1 iBKW 1 1 A©ji5«ircc-i-^{c¥«ftsnrc>*7t 
ii«©miei«JS/»2E»a©«lffl«:T>5^7 
a-Xi2«ii*?&fiSUT*)ge3S©«fc5«:. ff^rmo. 

F«T=&J3 < C i ^ ijct,^. 
[008 7] 

[«?«©«&«] fiioT. «±»JSLfcJ:^«:> *»H^{c 

j;n«. BBiffl^ ^ -^v Kiar^^afiT. 30 
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tKi«lfflr>^7 *-X%fliC>ft:i6ffiiaR5*^-rSife© 

r>^7 *-x«^«jiacjf-t©i!BS^«iittr4c 

[BllB©fBm«citt^] 

[SI] r>f--:f »-xm^Mtm^n<fmm&. 
[S2] r>g^7a-x^-?-©sii^*n<-ri5isg®. 
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